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test (in the manner described in a former abstract)* another large series of electrolytes. Referring to the above-mentioned abstract for an account of the details of the method, we merely give in the following Tables the results of our observations on the dielectric constants of many aqueous solutions of metallic salts, which have been taken with the object of determining if possible the causes which create high or low dielectric values at low tem peratures.
The dielectric observations were all taken at a frequency of electroxnotive force reversal of 120.
We have taken, in the first place, a large series of observations on electrolytes with the same base (sodium), but different acid radicles, and then a number with the same acid radicle but different bases. Also, we have examined normal and corresponding acid salts, double salts, and many salts taken in such proportion with water as to yield the so-called cryohydrates.
The following tables give the details of the dielectric measure ments. (10 per cent, solution.)
Corrected galvanometer deflection when the condenser had aii as dielectric = 4*13 cm. for 100 volts. in centimetres. constant.
-2 02-4 5-65 6-68 -189-8 6-10 ' 7-22 -173-7 635 ' 7-51 -1 5 6 0 8-05 9-57 -1 14-3 3-55 59-20 -9 8 -0 5-45 91-20
Observations.
Condenser charged to 20*2 volts.
Condenser charged to 1*434 volts.
X. Dielectric Constant of Normal Sodic Sulphate (X a3S 0 4).
(10 per cent, solution.) Corrected galvanometer deflection wlien the condenser had aii as dielectric = 4'13 cm. for 100 volts. -201-6 10*15 -2 0 2 -0 10-10 -1 9 8 -0 1010 -189-8 10-08 -1 7 8 -3 10-08 -168-3 10-15 -158-0 10-23 -149-2 10-55 -146-7 11-40 -1 4 2 -0 2-25 -132-7 2-55 -124-7.
12-00 -1 2 0 -8 1-25 -112-9 1-90 -104-3 2-70 -8 5 -0 3-00 -7 8 -5 2-90 -69-0v 3-20
(10 per cent, solution.)
Collected galvanometer deflection when the condenser had air as dielectric = 4-24 cm. for 100 volts. 
Mean

X X IV . Dielectric Constant of Borotungstate of Cadmium.
Corrected galvanometer deflection wlien the condenser had air as dielectric = 4*13 cm. for 100 volts. Tlie whole of the observations in the foregoing tables are delineated graphically in the charts in figs. 1, 2, and 3.
Mean
Jn the case of each dielectric measurement a preliminary resist ance measurement was generally made to determine the electrical resistance of the frozen electrolyte. I t wras invariably found th at in the case of all the true electrolytic solutions, the electrical resistance of the dielectric at the tem perature of liquid air was exceedingly large, generally exceeding many thousands of megohms.
As the tem perature of the dielectric rose the electrical resistance fell down, often very quickly, to a fraction of a megohm, and, long before the melting point of the electrolyte was reached, quite con siderable conductive power always made its appearance in the frozen electrolytic solution. The following tables illustrate the immense change in con ductivity taking place in one or two cases within a range of from 10° to 100°R The observations in the last table show the rapid rate at which a frozen alcoholic solution of potash increases in conductivity between very narrow lim its of tem perature, whilst the experiments with the frozen solutions of sodic chloride and potassic iodide show the same kind of change, but less rapid, in the case of aqueous electrolytes.
In each case we have very considerable conductivity in a solid con dition far below the melting point of the electrolyte, but, at the same time, exceedingly high resistance at the temperature of hqmd On looking at the chart of curves it will be seen th at the general form of the dielectric tem perature curve is not unlike the magnetisa tion curve of a ferro-magnetic body or a vapour tension curve.
In most of the curves there is within a certain range of tem pera ture a fall more or less sudden from a high value of the dielectric constant to a low value.
As regards the value of the dielectric constants of frozen electro lytes at the temperature of liquid air, the salts employed by us may be divided into three broad classes:-I. Those which, when added to water in percentages from 5 to 50, do not much affect the dielectric constant of the water when it is frozen ; and which, at the tem perature of liquid air, have dielectric constants not far from 2 5 , or lying between 2 and 3. i t will be noticed that whenever we have tested a normal salt and an acid salt of the same base, such as a carbonate and a bicarbonate, a chromate and a bichromate, a sulphate and a bisulphate, the acid salt always has the lower dielectric constant of the two at the tem perature of liquid air.
W ith the exception of sodium carbonate, potassium ferrocyanide, and hydrodisodic phosphate, the whole of the dielectric curves seem to be tending downwards in such a way as to show th at at somewhat lower temperatures than we have at command, the whole of these frozen electrolytes would have dielectric constants not far from that of pure ice. In other words, would be reduced to values probably near 2 or 3.
There seems now a fair amount of evidence to show that with a few exceptions all frozen electrolytes would, in all probability, if reduced to tem peratures not far above tbe absolute zero, have their dielectric constants approximately equal, and reduce to a value not far from 2 or 3. A t the same time the electric resistivity of such frozen electrolytes would tend to become infinite as the tem perature is continuously reduced. In the very great labour of taking and reducing tbe above numerous observations, Mr. J. E. Petavel has rendered us much valuable service.
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